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audio interface arrangement. In one embodiment, a
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(202), wherein each of the at least two audio connecting
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Description
Technical Field

[0001] The present disclosure generally relates to an audio interface arrangement. More particularly, the present
disclosure relates to an audio interface arrangement that may be arranged in a handheld device, such as a tablet
computer or a mobile phone (e.g., a smart phone). The disclosure also presents a handheld device comprising an audio
interface arrangement.

Background

[0002] There is a trend towards providing handheld devices with capacity to deliver an increasing number of services
to the users of the handheld devices.

[0003] Commonly, different categories of users demand various services. In order to adapt handheld devices (e.g.,
tablet computers, mobile phones, smart phones, personal digital assistants (PDA:s), etc.) to the users’ various demands
the handheld devices are provided with different applications by which the services are performed. Applications are
sometimes commonly referred to as "apps".

[0004] One example of a handheld device will now be described with reference to Figure 1. The Figure 1 is a schematic
illustration of a mobile phone 100, which is an example of a handheld device. The mobile phone 100 may comprise a
single audio input/output socket 102, a plurality of user control devices 110, a display 112, a loudspeaker 114, and a
microphone (not shown).

[0005] The socket 102 is typically arranged to enable a user to connect an external input/output accessory, such as
a headset 150, to the mobile phone 100 by inserting an audio plug 152 into the socket 102. Typically, the user control
devices 110 are implemented as various buttons by which users control or adjust the applications when interacting with
the mobile phone 100. Traditionally, the buttons are implemented as push buttons, which the user may press with his/her
fingers in order to control a functionality of the mobile phone 100. For instance the user may use a button for navigating
in menus in an application, or increasing/decreasing the volume of the sound that is outputted by the loudspeaker 114
during an ongoing phone call.

[0006] As users demand more and more services and applications, it becomes a challenge to design flexible and
convenient interfaces of the handheld devices.

[0007] One example of a new service offered by a mobile phone is disclosed in the Japanese patent application no.
JP2007114561A, titled "Mobile Phone-Contained Voice Conversion System" and published on May 10, 2007.
JP2007114561A discloses a mobile phone, which provides a Karaoke service to the user of the mobile phone.

Summary

[0008] Itisin view of the above considerations and others that the various embodiments of the present invention have
been made.

[0009] Accordingto afirstaspect, anaudio interface arrangement for a handheld device is provided. The audio interface
arrangement comprises at least two audio connecting means. Each one of the at least two audio connecting means is
adapted to connect a respective audio accessory to the audio interface arrangement, e.g. at the same time. Also, the
audio interface arrangement comprises an accessory determining means coupled to the at least two audio connecting
means. The accessory determining means is adapted to determine which type of audio accessory that is connected to
the respective audio connecting means.

[0010] Hereby itis made possible to provide an audio interface arrangement that offers a possibility to connect several
different audio accessories to the audio interface arrangement. In other words, the provision of at least two audio
connecting means may enable a user to connect a plurality of audio accessories to the audio interface arrangement.
Furthermore, by providing an accessory determining means the audio interface arrangement is capable of determining
which type of audio accessory/-ies that is/are currently connected to the audio interface arrangement. This contributes
to an audio interface arrangement, which is flexible and convenient to utilize for various purposes.

[0011] Preferably, but not necessarily, the accessory determining means may be adapted to obtain an electrical
impedance value indicative of which type of audio accessory that is connected to the respective audio connecting means.
Furthermore, the accessory determining means may be adapted to determine which type of audio accessory that is
connected to the respective audio connecting means on the basis of the obtained electrical impedance value.

[0012] Advantageously, atleast one of the at least two audio connecting means is a socket which is adapted to connect
the respective audio accessory by receiving an audio plug of the respective audio accessory.

[0013] Preferably, but not necessarily, the socket may be a 3.5 mm (millimeter) socket

[0014] Furthermore, a socket may e.g. comprise three or four contact elements.
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[0015] For example, the audio interface arrangement may be adapted to connect the respective audio accessory as
aninputaudio accessory, such as a microphone or a musicinstrument, or an output audio accessory, such as headphones
or a loudspeaker. Alternatively, the audio interface arrangement may be adapted to connect the respective audio ac-
cessory as a combined input and output audio accessory, such as a headset.

[0016] In one embodiment, the accessory determining means may be adapted to obtain the impedance value by
impedance measurements between two different contact elements of the three or four contact elements. The impedance
value between said two different contact elements may be determined at predefined time intervals, such as every 200
milliseconds.

[0017] In one embodiment, the audio interface arrangement may comprise an accessory detecting means coupled to
said at least two audio connecting means and to the audio accessory determining means. The accessory detecting
means may be adapted to detect that an audio accessory is connected to at least one of the audio connecting means.
Furthermore, the accessory determining means may be adapted to determine which type of connected audio accessory
of one or more audio accessories that is detected by the accessory detecting means. The audio interface arrangement
may additionally comprise an accessory control detecting means coupled to the at least two audio connecting means,
the accessory control detecting means being adapted to detect that a control means of any one of the connected audio
accessories is activated.

[0018] According to a second aspect, a handheld device is provided. The handheld device may e.g. be a tablet
computer, a mobile phone, a smart phone, or a personal digital assistant, to name a few examples. The handheld device
comprises an audio interface means according to the first aspect described hereinabove.

[0019] Hereby it is made possible to provide a handheld device, such as a smart phone, that offers a possibility to
connect several different audio accessories to the handheld device at the same time. The provision of at least two audio
connecting means may enable a user to connect at least two audio accessories to the handheld device. The provision
of the accessory determining means further allows for a determination as to which type of audio accessory/-ies that
is/are currently connected to the handheld device. This contributes to a handheld device, which is flexible and convenient
to utilize for various purposes. For example, the handheld device may meet some of the demands that users demand
from their handheld devices.

[0020] Insomeembodiments,the handheld device may further comprise a processing unit adapted to obtain information
from the accessory determining means regarding which audio accessory/-ies that is/are connected to the respective
audio connecting means. Furthermore, the processing unit may be further adapted to select at least one audio input
source and at least one audio output destination based on which audio accessory/-ies that is/are connected to the
respective audio connecting means.

[0021] In one embodiment, the processing unit may be adapted to obtain the information regarding which audio
accessory/-ies that is/are connected to the respective audio connecting means as one of: the impedance value obtained
by the accessory determining means; and a digital value representing the type of connected audio accessory.

[0022] Theinformation regarding which audio accessory-/-ies that is/are connected may be a digital value representing
one of: no audio accessory; guitar; headphone; headset; external loudspeaker; and guitar pedal.

[0023] In one embodiment, the processing unit may be adapted to select the at least one audio input source by utilizing
an audio routing table. Also, the at least one audio input source may be any one of or any combination of the input
sources of the group comprising: internal microphones of the handheld device; a first one of the at least two audio
connecting means; and a second one of the at least two audio connecting means.

[0024] In one embodiment, the processing unit may be adapted to select the at least one audio output destination by
utilizing an audio routing table. Also, the at least one audio output destination may be any one or any combination of
output destinations of the group comprising: internal loudspeakers of the handheld device; a first one of the at least two
audio connecting means; and a second one of the at least two audio connecting means.

[0025] The various embodiments of this disclosure recognize that users demand that more and more services, and/or
applications, should be offered by handheld devices. The demanded services, and/or applications, may be of varying
complexity.

[0026] The various embodiments described herein enables a user to connect several (i.e., at least two) audio acces-
sories to his/her handheld device. As a mere example, a user of a handheld device may connect an electric guitar and
headphones to the handheld device at the same time. A user may thus play the guitar and, simultaneously, listen to the
thus played guitar music through the headphones. This way, a user of the handheld device may enjoy a new service of
his/her handheld device, namely that of the handheld device being (or, forming) a music device for playing and listening
to music.

Brief Description of the Drawings

[0027] These and otheraspects, features and advantages will be apparent and elucidated from the following description
of various embodiments, reference being made to the accompanying drawings, in which:
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Fig. 1 shows a mobile phone according to the existing art;

Fig. 2 is a schematic block diagram of an audio interface arrangement in accordance with an example embodiment;
and

Fig. 3 shows an example embodiment of a handheld device which comprises the audio interface arrangement shown
in Fig 2.

Detailed Description of Embodiments

[0028] The present invention will now be described more fully hereinafter. The invention may, however, be embodied
in many different forms and should not be construed as limited to the embodiments set forth herein; rather, these
embodiments are provided by way of example so that this disclosure will be thorough and complete, and will fully convey
the scope of the invention to those persons skilled in the art. Like reference numbers refer to like elements throughout
the description.

[0029] With reference to Figure 2, an audio interface arrangement 200 will now be described in accordance with an
exemplifying embodiment. In the illustrated embodiment, the audio interface arrangement 200 is comprised in a handheld
device, which is exemplified as a mobile phone 240.

[0030] The audio interface arrangement 200 illustrated in Figure 2 comprises two audio connecting means 202. The
audio interface arrangement 200 is adapted to be arranged in a handheld device 240. Each one of the audio connecting
means 202 may be adapted to connect a respective audio accessory 250 to the handheld device 240. It should be
appreciated that the audio interface arrangement 200 is not limited to the provision of two audio connecting means 202.
As will be appreciated, any suitable number of audio connecting means 202 may be conceivable. In other words, the
audio interface arrangement 200 may e.g. comprise three or four audio connecting means 202, etc.

[0031] InFigure 2, a headset and an electric guitar are illustrated as two examples of audio accessories 250. However,
any other suitable audio accessory 250 may be utilized when appropriate, such as e.g. headphones, a microphone, a
loudspeaker, etc.

[0032] The audio interface arrangement 200 also comprises an accessory determining means 204, which is connected
to both of the audio connecting means 202. The audio determining means 204 is adapted to determine which type of
audio accessory 250 that is connected to the respective audio connecting means 202. For instance, audio accessories
such as headsets, headphones, external microphones, external loudspeakers, electric guitars, guitar pedals, etc. may
be connected to the audio connecting means 202. In other words, audio input accessories, audio output accessories,
as well as combined audio input/output accessories may be connected to the audio connecting means 202. Some
examples of audio input accessories are: microphones, electric guitars, guitar pedals, etc. Typical audio output acces-
sories may be external loudspeakers, headphones, etc. A combined audio input/output accessory may for instance be
realized as a headset.

[0033] In some advantageous embodiments, the accessory determining means 204 is adapted to obtain an electrical
impedance value, which is indicative (or, representative) of the type of audio accessory thatis connected to the respective
audio connecting means 202.

[0034] For instance, the electrical impedance value of a certain audio connecting means 202 may be obtained as a
resistance value measured between two contact elements of that certain audio connecting means 202. Nevertheless,
it should be appreciated that the concept is not limited to the utilization of resistance measurements. Alternatively, the
electrical impedance value may instead be obtained as a capacitance value, or an inductance value, which may also
be indicative of which type of audio accessory that is connected to the audio connecting means 202.

[0035] An example of indicative DC (Direct Current) resistance values of some audio accessory types is shown in the
table 1 below.

Table 1. Examples of impedance values for different audio accessories (250).

Accessory type Accessory DC-resistance (ohm)
Headphones <400

Headsets 400 ... 5000

Guitar pedal > 5000

[0036] In some embodiments, the audio connecting means 202 are implemented as sockets which are adapted to
receive corresponding plugs (or, audio plugs) of the audio accessories 250 to be connected.

[0037] A socket 202 may comprises a suitable number of contact elements which are arranged to connect to corre-
sponding contact elements of the audio plug of an audio accessory 250. By arranging an appropriate number of contact
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elements, the audio connecting means 202 may be adapted to receive audio plugs and connect to audio accessories
of different categories. For instance, when arranging three contact elements, the audio connecting means 202 may
connect both input audio accessories and output audio accessories. Alternatively, when arranging four contact elements,
the audio connecting means may in addition also connect to combined input/output audio accessories, e.g. headsets.
[0038] A socket may e.g. be implemented as a 3.5 mm audio socket which is arranged to receive a corresponding 3.5
mm (millimeter) audio plug of an appropriate audio accessory 250.

[0039] In some embodiments, the accessory determining means 204 is adapted to perform repeated measurements
of the electrical impedance value. This functionality is sometimes referred to as so SW-polling (or, Software-polling).
For example, by setting an appropriate time interval between the measurements, e.g. 200 ms (milliseconds), the acces-
sory determining means 204 may notice when an audio accessory 250 is being connected or disconnected almost at
the same time as when the connection or disconnection occurs. The accessory determining means 204 may then inform
the handheld device 240 that a change of audio accessory 250 has occurred. In this context, a change should be
interpreted as also comprising actions of connecting or disconnecting the audio accessory 250.

[0040] In some embodiments, the audio interface arrangement 200 further comprises an accessory detecting means
206. The accessory detecting means 206 may be connected to both of the audio connecting means 202 and is adapted
to detect when an audio accessory 250 is connected to any one of the audio connecting means 202, and also to detect
when an audio accessory 250 is released from the audio connecting means 202. The accessory detecting means 206
may e.g. be adapted to detect that a DC (Direct Current) -level of an electrical signal of the connecting means 202 is
changed. For example, the accessory detecting means 206 may be adapted to detect that a DC -level of an electrical
signal of the connecting means 202 is changed by comparing the DC-level with a specific DC-level which is indicative
of a connected audio accessory 250. By arranging the accessory detecting means 206 in the audio interface arrangement
200, the accessory determining means 204 may be activated only when the accessory detecting means 206 indicates
that a change of audio accessories 250 takes place. Thereby, the above described SW-polling may optionally be omitted
from the accessory determining means 204. This may make the design of the accessory determining means 204 less
complex. In addition, because the accessory determining means 204 will only be activated when the accessory detecting
means 206 detects a change, the power consumption of the accessory determining means 204 may be reduced.
[0041] It is also to be noted that the accessory detecting means 206 may be implemented in different ways. For
instance, the accessory detecting means 206 may be implemented as a mechanical switch. If so, the mechanical switch
may be arranged, i.e. positioned, within the audio connecting means 202. Insertion of a corresponding audio plug into
the audio connecting means 202 may then activate the mechanical switch in such way that it can be detected that the
audio accessory 250 is connected. Correspondingly, removal of the audio plug from the audio connecting means 202
will result in that the mechanical switch is deactivated, such that the disconnection (i.e. releasing) of the audio accessory
250 can be detected.

[0042] In addition, the audio interface arrangement 200 may optionally also be equipped with an accessory control
detecting means 208. The accessory control detecting means 208 is adapted to detect whether a control means of a
connected audio accessory is activated. For instance, the audio interface arrangement means 200 may detect: that a
button of a microphone is pressed, that a volume control knob is adjusted, or that a guitar pedal is pressed down, etc.
The accessory control detecting means 208 may be connected to both the audio connecting means 202. For each one
ofthe audio connecting means 202, the accessory control detecting means 208 may be adapted to measure an impedance
value between two different contact elements of that audio connecting means 202. Table 2 below illustrates examples
of typical resistance values of different audio accessory controls.

Table 2. Examples of impedance values for different buttons.

Button type Button DC-resistance (ohm) Tolerance %
Headset, send/end button <70 -
Guitar pedal, button # 1 150 5%
Guitar pedal, button # 2 270 5%

[0043] In the above described exemplifying embodiments, the audio connecting means 202 of the audio interface
arrangement 200 are connected to a processing unit 242 of a mobile phone 240.

[0044] The mobile phone 240 may thus be capable of receiving an audio input signal from an audio accessory 250,
processing and/or converting the received audio input signal into an audio output signal which is sent to another audio
accessory 250.

[0045] With continued reference to Figure 2, a handheld device 240 which comprises the audio interface arrangement
200 of any above described embodiments will now be schematically described in accordance with an exemplifying
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embodiment. The handheld device of this embodiment is implemented as a mobile phone 240.

[0046] The mobile phone 240 comprises the audio interface arrangement 200 described hereinabove and a processing
unit 242. The audio interface arrangement 200 has been described above and will therefore not be further discussed
herein.

[0047] Inaddition, the mobile phone 240 typically comprises further components or units which are arranged to provide
ordinary functionality to the mobile phone 240. To this end, the mobile phone 240 may comprise components such as
a display (e.g. a touch-sensitive display), an internal microphone, an internal loudspeaker, various user controls, proc-
essors, and storage units (e.g. memory), etc. In Figure 2, only some of these components have been schematically
illustrated (e.g. a users control in the form of a scroll wheel 244 and a storage unit 246).

[0048] The accessory determining means 204 is connected to the processing unit 242. The processing unit 242 may
be adapted to obtain information from the accessory determining means 204 regarding which type of audio accessory
250 that is connected to the respective audio connecting means 202. Also, the processing unit 242 may additionally be
connected to any one or both of the accessory detecting means 206 and the accessory control detecting means 208.
In addition, the processing unit 242 may be adapted to obtain information regarding whether any control means of the
connected audio accessories are activated.

[0049] The processing unit 242 may be adapted to control the audio connecting means 202 according to an audio
routing table. An example of such an audio routing table is shown in Table 3 below.

[0050] In the audio routing table of Table 3, AC1 represents a first one of the audio connecting means 202 and AC2
a second one of the audio connecting means 202. As stated above, the processing unit 242 is adapted to select an
audio input source and/or an audio output destination based on which type of audio accessories 250 that are connected
to the respective audio connecting means 202.

Table 3. Example of audio routing table.

AC1 AC2 Audio input source Audio output destination
Empty Empty Internal microphones Internal speakers
Empty Guitar AC2 (mono) Internal speakers
Empty Headphone | Internal microphones AC2

Empty Headset AC2 (mono) AC2

Guitar Empty AC1 (mono) Internal speakers
Guitar Guitar AC1 + AC2 Internal speakers
Guitar Headphone | AC1 AC2

Guitar Headset AC1 + AC2 AC2

Headphone | Empty Internal microphones AC1

Headphone | Guitar AC2 (mono) ACA1

Headphone | Headphone | Internal microphones AC1 and AC2
Headphone | Headset AC2 (mono) AC1 and AC2
Headset Empty AC1 (mono) ACA1

Headset Guitar AC1 + AC2 AC1

Headset Headphone | AC1 (mono) AC1 and AC2
Headset Headset AC1+ AC2 (Cellular callonly AC1) | AC1 and AC2

[0051] For instance, as seen in the first row, when no audio accessories 250 are connected to any of the audio
connecting means AC1, AC2 (202), the processing unit 242 may select internal microphones and internal speakers (also
known as loudspeakers) in accordance with the audio routing table.

[0052] As seen in the eighth row, when an electric guitar is connected to the first audio connecting means AC1 (202)
and a headset is connected to the second audio connecting means AC2 (202), the processing unit 242 may be adapted
to select both the guitar and the microphone of the headset as audio input source, and the loudspeaker of the headset
as audio output destination. A user who is playing the guitar and is wearing the headset can then input audio signals
from the guitar as well as audio signals from the microphone of the headset into the mobile phone. The user may also
listen to outputted audio signals from the mobile phone through the loudspeakers of the headset. When the user, instead,
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wants to mute the microphone of the headset, he/she may press a mute button on the headset. The above described
accessory control detecting means 208 may detect that the mute button is activated and the control unit 242 may be
operable to mute the microphone of the headset accordingly.

[0053] Itis to be noted that even if this exemplifying embodiment describes a mobile phone 240, the herein described
conceptis not limited to mobile phones. The audio interface arrangement 200 may be arranged in other types of handheld
devices when appropriate, such as in PDAs, tablet computers, etc.

[0054] With reference to Figure 3, an example embodiment of a mobile phone 240 will be briefly described. The mobile
phone 240 corresponds to the mobile phone 240 of the embodiment described in conjunction with figure 2. Like reference
numbers therefore refer to like elements throughout the following description with reference to Fig. 3.

[0055] In this embodiment, the mobile phone 240 comprises two audio connecting means 202, two user control means
244, and a display 212. The two audio connecting means 202 are arranged at an audio interface arrangement (not
shown) which is adapted to detect which type of audio accessory (not shown) that is connected to the respective audio
connecting means 202. The audio interface arrangement has been described above and will therefore not be described
further.

[0056] The mobile phone 240 is adapted to select one of the audio connecting means 202 as audio input source and
the other audio connecting means 202 as audio output destination according to an audio routing table. Also, the audio
routing table has been described hereinabove and will therefore not be described in further detail.

[0057] In this embodiment, the audio connecting means 202 are implemented as 3.5 mm audio sockets, having four
contact elements each. Thereby the mobile phone 240 may utilize both the audio connecting means 202 as any of:
audio input means, audio output means, and combined audio input/output means.

[0058] Again, it is worth emphasizing that the disclosed concept is not limited to utilizing 3.5 mm audio sockets as
audio connecting means. The mobile phone 240 may be designed with other types of audio sockets (or audio plugs)
with three or four contact elements as appropriate, e.g. 6.3 mm audio sockets with three contact elements. As will be
appreciated by those skilled in the art, it would be possible to arrange any suitable combination of appropriate audio
connecting means, e.g. one 3.5 mm socket and one so called Lightning socket or, alternatively, one USB (Universal
Serial Bus) socket. For instance, appropriate types of audio connecting means may be selected from a list of: 3.5 mm
(1/8 Inch), 2.5 mm, 6.3 mm (1/4 Inch), Lightning, Micro-USB, Mini-USB, D-shaped 3.5 mm, etc.

[0059] The various embodiments that have been described hereinabove recognize that users demand that more and
more services, and/or applications, should be offered by handheld devices, such as mobile phones 240. The various
embodiments described herein enables a user to connect several (i.e., at least two) audio accessories 250 to his/her
mobile phone 240. As a mere example, a user of the mobile phone 240 described in connection with Figures 2 and 3
may connect an electric guitar 250 as well as headphones 250 to the mobile phone 240 at the same time. A user may
thus play the guitar 250 and, simultaneously, listen to the thus played guitar music through the headphones 250. This
way, a user of the mobile phone 240 may enjoy a new service of his/her mobile phone 240, namely that of the mobile
phone 240 being a music device for playing and listening to music played by means of the electric guitar 250.

[0060] Modifications and other variants of the described embodiments will come to mind to one skilled in the art having
benefit of the teachings presented in the foregoing description and associated drawings. Therefore, it is to be understood
that the embodiments are not limited to the specific example embodiments described in this disclosure and that modi-
fications and other variants are intended to be included within the scope of this disclosure. Furthermore, although specific
terms may be employed herein, they are used in a generic and descriptive sense only and not for purposes of limitation.
Therefore, a person skilled in the art would recognize numerous variations to the described embodiments that would
still fall within the scope of the appended claims. As used herein, the terms "comprise/comprises" or "include/includes"
do not exclude the presence of other elements or steps. Furthermore, although individual features may be included in
different claims (or embodiments), these may possibly advantageously be combined, and the inclusion of different claims
(or embodiments) does not imply that a combination of features is not feasible and/or advantageous. In addition, singular
references do not exclude a plurality. Finally, reference signs in the claims are provided merely as a clarifying example
and should not be construed as limiting the scope of the claims in any way.

Claims

1. An audio interface arrangement (200) for a handheld device (240), characterized in that the audio interface ar-
rangement (200) comprises:

at least two audio connecting means (202), wherein each of the at least two audio connecting means (202) is
adapted to connect a respective audio accessory (250) to the audio interface arrangement (200), at the same
time, and

an accessory determining means (204) coupled to said at least two audio connecting means (202), wherein the
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accessory determining means (204) is adapted to determine which type of audio accessory (250) that is con-
nected to the respective audio connecting means (202).

The audio interface arrangement (200) according to claim 1, wherein the accessory determining means (204) is
adapted to obtain an electrical impedance value indicative of which type of audio accessory that is connected to the
respective audio connecting means (202), and wherein the accessory determining means (204) is adapted to de-
termine which type of audio accessory (250) that is connected to the respective audio connecting means (202) on
the basis of the obtained electrical impedance value.

The audio interface arrangement (200) according to claim 1 or 2, wherein at least one of the at least two audio
connecting means (202) is a socket which is adapted to connect the respective audio accessory (250) by receiving
an audio plug of the respective audio accessory (250).

The audio interface arrangement (200) according to claim 3, wherein the socket comprises three contact elements,
and the audio interface arrangement (200) is adapted to connect the respective audio accessory (250), as an input
audio accessory, such as a microphone or a music instrument, or an output audio accessory, such as headphones
or a loudspeaker.

The audio interface arrangement (200) according to claim 3, wherein the socket comprises four contact elements,
and the audio interface arrangement (200) is adapted to connect the respective audio accessory (250) as a combined
input and output audio accessory, such as a headset.

The audio interface arrangement (200) according to any one of the claims 3-5, wherein the socket is a 3.5 millimeter
socket.

The audio interface arrangement (200) according to any one of claims 4-6 when dependent on claim 2, wherein the
accessory determining means (204) is further adapted to obtain the impedance value by impedance measurements
between two different contact elements of the three or four contact elements.

The audio interface arrangement (200) according to claim 7, wherein the accessory determining means (204) is
adapted to obtain the impedance value between said two different contact elements at predefined time intervals,
such as every 200 milliseconds.

The audio interface arrangement (200) according to any one of the claims 1-8, further comprising:

an accessory detecting means (206) coupled to said at least two audio connecting means (202) and to the
audio accessory determining means (204), the accessory detecting means (206) being adapted to detect that
an audio accessory (250) is connected to at least one of the audio connecting means (202), and wherein the
accessory determining means (204) is adapted to determine which type of connected audio accessory (250)
that is detected by the accessory detecting means (206).

The audio interface arrangement (200) according to any one of the previous claims, further comprising an accessory
control detecting means (208) coupled to the at least two audio connecting means (202), the accessory control
detecting means (208) being adapted to detect that a control means of any one of the connected audio accessories
(250) is activated.

A handheld device (240), characterized in that it comprises the audio interface arrangement (200) according to
any one of the claims 1-10.

The handheld device (240) according to claim 11, wherein

the handheld device (240) further comprises a processing unit (242) adapted to obtain information from the accessory
determining means (204) regarding which audio accessory/-ies (250) that is/are connected to the respective audio
connecting means (202), the processing unit (242) further being adapted to select at least one audio input source
and at least one audio output destination based on which audio accessories (250) that is/are connected to the
respective audio connecting means (202).

The handheld device (240) according to claim 12, wherein the processing unit (242) is adapted to obtain the infor-
mation regarding which audio accessories (250) that is/are connected to the respective audio connecting means
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as one of: the impedance value obtained by the accessory determining means (204); and a digital value representing
the type of connected audio accessory (250).

The handheld device (240) according to claim 12 or 13, wherein the information regarding which audio accessories
(250) that is/are connected is a digital value representing one of: no audio accessory; a guitar; a headphone; a
headset; an external loudspeaker; and a guitar pedal.

The handheld device (240) according to claim 12 or 13, wherein the processing unit (242) is adapted to select the
at least one audio input source by utilizing an audio routing table and the at least one audio input source is/are any
one of or any combination of the input sources of the group comprising: internal microphones of the handheld device
(240); a first one of the at least two audio connecting means (202); and a second one of the at least two audio
connecting means (202).

The handheld device (240) according to claim 12 or 13, wherein the processing unit (242) is adapted to select the
at least one audio output destination by utilizing an audio routing table and the at least one audio output destination
is/are any one or any combination of output destinations of the group comprising: internal loudspeakers of the
handheld device (240); a first one of the at least two audio connecting means (202); and a second one of the at
least two audio connecting means (202).

The handheld device (240) according to any one of the claims 11-16, wherein the handheld device (240) is any one
of the devices of the group comprising: a tablet computer, a mobile phone, a smart phone, and a personal digital
assistant.



EP 3 029 916 A1

150

152

110

Fig. 1 (existing art)

10



EP 3 029 916 A1

240

. . |
1 Mobile phone |
: 200 !
250 I |
f\/ ! ~ 242 !
N . |
Headset | 1 Audio interface ',\j !
| ' — Process. :
P 2| 206 204 !
____________ | 202]y ~ .
I it St - po---tmm-oog I
| iAcc_ i AcCC. EACC. ctrl. E I
: idetect. i |determ.| :detect. ! !
1 o ___ : :_ e 1
"""""" vl ] f\} [ I

b
Electric { 1 |— 208 :
i P! I
guitar o —‘Z !
v 202 I
et I
(\7 1 |
e 1
250 I €SIl I
! ' Storage ’i”l/246 !
[ T ' I
S W= .

244

1"



EP 3 029 916 A1

12

Fig. 3



10

15

20

25

30

35

40

45

50

55

Européisches
Patentamt
European
Patent Office
Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 3 029 916 A1

Application Number

EP 15 19 2004

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
Y EP 2 615 852 A2 (SAMSUNG ELECTRONICS CO 1-17 INV.
LTD [KR]) 17 July 2013 (2013-07-17) HO4M1/725
* pages 28-34,71; figure 1 *
Y EP 2 262 210 A2 (NOKIA CORP [FI]) 1-17
15 December 2010 (2010-12-15)
* paragraphs [0001] - [0094]; figures 1-29
*
A US 2009/179768 ALl (SANDER WENDELL B [US] 1-17
ET AL) 16 July 2009 (2009-07-16)
* the whole document *
A US 2007/234880 Al (ADAMS CHARLES C [US] ET|1-17

AL) 11 October 2007 (2007-10-11)
* pages 27-32,35; figures 1,2,5-13 *

TECHNICAL FIELDS
SEARCHED (IPC)

HO4M
G10H
HO4R
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 28 April 2016 Agreda Labrador, A

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

13




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 029 916 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 15 19 2004

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

28-04-2016
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 2615852 A2 17-07-2013 CN 103207732 A 17-07-2013
EP 2615852 A2 17-07-2013
KR 20130083657 A 23-07-2013
US 2013185639 Al 18-07-2013
EP 2262210 A2 15-12-2010 CN 101069410 A 07-11-2007
CN 101951446 A 19-01-2011
EP 1813090 A2 01-08-2007
EP 2262210 A2 15-12-2010
KR 20070084535 A 24-08-2007
US 2008318629 Al 25-12-2008
WO 2006045617 A2 04-05-2006
US 2009179768 Al 16-07-2009 CN 101489159 A 22-07-2009
CN 201491198 U 26-05-2010
DE 202009000383 U1 23-07-2009
HK 1137876 Al 05-11-2010
TW 200944034 A 16-10-2009
US 2009179768 Al 16-07-2009
US 2009179789 Al 16-07-2009
US 2009180353 Al 16-07-2009
US 2009180354 Al 16-07-2009
US 2009180629 Al 16-07-2009
US 2009180630 Al 16-07-2009
US 2009180642 Al 16-07-2009
US 2009180643 Al 16-07-2009
US 2009180659 Al 16-07-2009
US 2009182913 Al 16-07-2009
US 2015208159 Al 23-07-2015
WO 2009091660 Al 23-07-2009
US 2007234880 Al 11-10-2007 US 2007234880 Al 11-10-2007
US 2007245886 Al 25-10-2007
WO 2007117662 A2 18-10-2007

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14




EP 3 029 916 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 2007114561 A[0007]

15



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

